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What is a mammogram?

A mammogram is an x-ray exam of the breast. It is used to detect and ebadaate
changes. Mammograms are most often used to look for breast cancer that iglté® sm
be felt in women who have no breast complaints or symptoms. These aresaatahg
mammograms.

Mammograms are also used in women who have breast symptoms, such as a lump, pain,
nipple discharge, or who have a suspicious change seen on a screening mammogram.
These are callediagnostic mammograms.

X-rays were first used to examine the breasts more than 90 years agmdguh
mammography has only existed since the late 1960s, when the first x-rapesacted
just for breast imaging became available. Since then, the technology hasealda dmig
and today's mammogram is very different even from those of the mid-1980s.

The special type of x-ray machine used for the breasts produces lower emnaygy x
These x-rays do not go through tissue as easily as those used for routine aliestrx«r
rays of the arms or legs, but this improves the contrast of the image. Mammaoaplasns
expose the breast to much lower doses of radiation compared with devices used in the
past.

Screening mammograms

A screening mammogram is an x-ray exam of the breast on a woman who has no
symptoms. The goal of a screening mammogram is to find cancer wherillita® st
small to be felt by a woman or her doctor. Finding small breast cancirsvith a
screening mammogram greatly improves a woman's chance for sucaessfuént.



A screening mammogram usually takes 2 x-ray pictures (views) of each bheas
patients, such as those with large breasts, may need to have more pictures to see as muc
breast tissue as possible.

How isa mammogram done?

When you have a mammogram, your breast is compressed or squeezed between 2 plates
attached to the mammogram machine -- a plastic plate (on top) and an x-@gpplte
bottom). The technologist compresses your breast to keep it from moving, and to make
the layer of breast tissue thinner. These measures reduce the x-rayexmeuiice

blurring, and make the picture sharper. Although the compression can feel uncomfortabl
and even painful for some women, it only lasts for a few seconds and is needed to get a
good picture. The entire procedure for a mammogram takes about 20 minutes.

The x-ray device and compression plates used for mammograms

Mammograms produce a black and white x-ray picture of the breast tissue. Dgpamndi
the type of machine, the picture is either on a large sheet of x-ray filmroelsaronic
image that can be seen on a computer screen. Today, more than half of the
mammography units used aeeeen-film units, which means they produce the
mammogram picture on x-ray film. The other half are nduléfield digital

mammography units, which capture the picture in digital format that can be looked at on
a computer screen.

No matter what kind of x-ray image is taken -- film or electronic --itsrpreted (or
"read") by a doctor, most often a radiologist. Radiologists are doctors whopeaial s
training in diagnosing diseases by looking at pictures of the inside of the bodyemtoduc
by x-rays, sound waves, magnetic fields, or other methods. Other doctors whodasa
diseases may look at the mammogram, too.

Reading mammograms is challenging. The way the breast looks on a mammagesm v

a great deal from woman to woman. And some breast cancers may cause changes in the
mammogram that are hard to notice. If you have had mammograms in theipagyit
important that the radiologist has the x-ray films or digital pictures soctreye

compared with the new ones (not just the report). Comparing the pictures helps ¢ihe doct
find small changes and detect a cancer as early as possible. Becandeeithard to get



your older pictures, it is best to find a facility that you are comfortable ant plan to
get your regular mammograms there each year. That way, your otheepiwill be
there and easy to find.

American Cancer Society recommendations
for early breast cancer detection

Women age 40 and older should have a screening mammogram every year, and
should continueto do so for aslong asthey arein good health.

Current evidence supporting mammograms is even stronger than in the past. Recent
evidence has confirmed that mammograms offer substantial benefit for wartergsh
their 40s. Women can feel confident about the benefits associated with regular
mammograms for finding cancer early.

But mammograms do have some have limitations. Although mammograms will detect
most breast cancers, some will be missed. Also, sometimes signs on a mamthagram
look abnormal may require a biopsy (the removal of a sample of tissue to see whether
cancer cells are present) that will turn oot to be breast cancer. In this instance, a
woman has undergone a procedure for an abnormality that wasn't cancer, and she has
been through a period of feeling anxious about the possibility of having breast cance
New research suggests a small percentage of breast cancers, gspecetancerous
condition called ductal carcinoma in situ, may not ever become life threatening, so
treatment of these cancers is not necessary. (This is referred teedidgmosis.”) But
mammograms, despite their limitations, are the most effective and valoabter
decreasing suffering and death from breast cancer. Women should be told about the
benefits, limitations, and potential harms linked with regular screening.

There is no fixed age at which women should stop getting mammograms. Mamsogra

for older women should be based on the woman's health and whether or not she has other
serious illnesses. Age alone should not be the reason to stop having regular
mammograms. As long as a woman is in good health and would be a candidate for
treatment if she developed breast cancer, she should continue to have screening
mammograms.

Women in their 20s and 30s should have a clinical breast exam (CBE) as part of a
periodic (regular) health exam by a health professional, preferably every 3 years.
After age 40, women should have a breast exam by a health professional every year.

CBE gives a better picture of breast problems than that offered by mammadpaesit
offers a chance for women to discuss breast changes with their doctors,gohysici
assistants, or nurses. They can also talk about the importance of earlypdetedti
factors in the woman's history that might make her more likely to have breast.canc

There may be some benefit in having the CBE shortly before the mammogram, because i
the examiner detects an abnormality the mammogram can be done in such a way to pay
closer attention to that area of the breast. The exam should include teachiegdoatik



so you will get more familiar with your own breasts. Women should also be given
information about the benefits and limitations of CBE and breast self-exam. (B®&¥t
cancer risk is very low for women in their 20s and slowly increases with age. Wome
should be told to report any new breast symptoms to a health professional right away.

Like mammography, the person doing a CBE will not find all breast cancerspraed s
masses that are felt will lead to a referral for biopsy and will be founa et breast
cancer.

Breast self-exam (BSE) isan option for women starting in their 20s. Women should
be told about the benefits and limitations of BSE. Women should report any breast
changesto a health professional right away.

Research has shown that BSE plays a small role in finding breast camgeared with

finding a breast lump by chance by a woman who knows what is normal for her. Some
women feel very comfortable doing BSE (which is a systematic, stefepyapproach to
looking at and feeling one's breasts) regularly, usually monthly. Otheewane more
comfortable simply looking and feeling their breasts in a less systeapgitroach, such

as while showering or getting dressed, or doing an occasional thorough exam.
Sometimes, women are so concerned about "doing it right” that they becassedstre

over the technique. Doing BSE regularly is one way for women to know how their
breasts normally look and feel and to notice any changes. The goal, with or withqut BSE
is to find and report any breast changes to a doctor or nurse right away.

Women who choose to do BSE should have their BSE technique reviewed during their
physical exam by a health professional. It is OK for women to choose not to do BSE or
not to do it on a regular schedule. But by doing the exam regularly, you get to know how
your breasts normally look and feel and you can more readily detect a ¢hanhgecurs,

such as development of a lump or swelling, skin irritation or dimpling, nipple pain or
retraction (turning inward), redness or scaliness of the nipple or breast skin, or a
discharge other than breast milk. Should you notice any changes you should sde a healt
professional as soon as you can. But remember that most of the time these bmegast cha
are not cancer.

As with mammography and CBE, women with BSE will not always find a breasgrca
during self-exam. They also may feel a lump which could lead to a biopsy that is found to
not be cancer.

Women at high risk of breast cancer (about 20% or greater lifetimerisk based on a
detailed family history or a history of radiation treatments at a young age), should
get an MRI (magnetic resonance imaging) and a mammogram every year beginning
at age 30 (see below). Women at moder ately increased risk (15% to 20% lifetime
risk) should talk with their doctorsabout the benefits and limitations of adding MRI
screening to their yearly mammogram. Yearly MRI screening is not recommended
for women whose lifetimerisk of breast cancer islessthan 15%.

Women at high risk include those who:

* Have a known BRCA1 or BRCA2 gene mutation



» Have a first-degree relative (mother, father, brother, sister, or childpBRCAL or
BRCAZ2 gene mutation, and have not had genetic testing themselves

» Have a lifetime risk of breast cancer of about 20% to 25% or greater, according to
risk assessment tools that are based mainly on a family history that includesrboth he
mother's and father's side

» Had radiation therapy to the chest when they were between the ages of 10 and 30
years

» Have a genetic disease such as Li-Fraumeni syndrome, Cowden syndrome, or
hereditary diffuse gastric cancer, or have a first-degree relaiilrene of these
syndromes

Women at moder ately increased risk include those who:

» Have a lifetime risk of breast cancer of 15% to 20%, according to risk aes#ss
tools that are based mainly on family history (see below)

» Have had breast cancer, ductal carcinoma in situ (DCIS), lobular carciniba i
(LCIS), atypical ductal hyperplasia (ADH), or atypical lobular hypesial (ALH)

» Have extremely dense breasts or unevenly dense breasts when viewed by
mammograms

If MRI is used, it should be in addition to, not instead of, a screening mammogram. This
is because while an MRI is more likely to detect cancer than a mammagraay still
miss some cancers that a mammogram would detect.

For most women at high risk, screening with MRI and mammograms should begin at age
30 years and continue for as long as a woman is in good health. But because the evidence
is limited regarding the best age at which to start screening, somezaitgars

recommend an earlier age. The decision about when to begin screening should be based
on shared decision making between patients and their health care providers, taking int
account personal circumstances and preferences.

Several risk assessment tools, with names such as the Gail model, the Claus model
BRACAPRO, BOADICEA, and the Tyrer-Cuzick model, are available to helpthealt
professionals estimate a woman's breast cancer risk. These toolpmweraate, rather
than precise, estimates of breast cancer risk based on different connisio&tirsk

factors and different data sets. As a result, the different tools may gieeediffisk
estimates for the same woman. For example, the Gail model bases itimskesson
certain personal risk factors, such as age at menarche and history of priobibopeass,
along with any history of breast cancer in a woman's first-degree relativeer mother's
side. (So, the Gail model is not useful for determining if a woman may have inherited a
mutation on a breast cancer susceptibility gene.) The Claus model estisiabesed on
family history of breast cancer in both first and second-degree relativese Zimeodels
could easily give different estimates for the same person. Resultsezbteom any of

the risk assessment tools should be discussed by a woman and her doctor when being
used to decide whether to start MRI screening.



Women who get screening MRI should do so only at a facility that can do an MRI-guided
breast biopsy at the same time if needed. Otherwise, the woman with positive findings
will have to have a second MRI exam at another facility where a biopsy can be done.

There is no evidence at this time that MRI will be an effective screemahdpr women

at average risk. While MRI is more sensitive than mammograms in very hikgh-ris
women, it also has a higher false positive rate (where the test finds timgsrh out to

not be cancer). This would lead to unneeded biopsies and other tests in many of these
women.

The American Cancer Society believes the use of regular mammograrh6nMimen

at high risk), clinical breast exams, and finding and reporting breast chambyes e
according to the recommendations outlined above, offers women the best chance for
detecting breast cancer at an early, more favorable stage. This commedch is

clearly better than any one test. Without question, breast physical eXamoitwit
mammograms would miss many breast cancers that are too small for a woman or he
doctor to feel but can be seen on mammograms. Although a mammogram is a sensitive
screening method, a small percentage of breast cancers do not show up on mammograms
but can still be felt by a woman or her doctor. For women at high risk of breastr ca

such as those with BRCA gene mutations or a strong family history, both MRI and
mammogram exams of the breast are recommended.

Diagnostic mammograms

A diagnostic mammogram is an x-ray exam of the breast in a woman who eitler has
breast problem (for example, a breast lump, nipple discharge, etc.) or has had a change
show up on a screening mammogram. During a diagnostic mammogram, moespictur
are taken to carefully study the area of concern. In most cases, gieias are

enlarged to make a small area of suspicious breast tissue bigger antbeasa&rate.

Many other types of x-ray pictures can be done, depending on the type of problem and
where it is in the breast. For example, a diagnostic mammogram may offeerd @bds

and show that an area that looked abnormal is actually normal. When this happens, the
woman goes back to routine yearly screening.

It also could show that an area of abnormal tisspeoisably not cancer. When this
happens it is common to ask the woman to return to be re-checked, usually in 4 to 6
months.

Finally, the diagnostic work-up may suggest that a biopsy is needed to tell ndretioe

the abnormal area is cancer. If your doctor recommends that you have a biopsy done, it
does not mean that you have cancer. About 80% of all breast changes that are biopsied
are found to be benign (not cancer) when looked at under the microscope. If a biopsy is
needed, you should discuss the different types of biopsy (see "Imaging-guedstl br
biopsy" section) with your doctor to decide which type is best for you.



Tips for having a mammogram

These tips help you have a good quality mammogram:

* If it is not posted in a place you can see it (often near the receptionist's dkgk), a
see the FDA certificate that is issued to all facilities that offenmagrams. The
FDA requires all facilities to meet high professional standards of safetguality in
order to provide mammogram services. Facilities that are not certifiechohay
provide mammogram services.

» Use a facility that specializes in mammograms and does many mammae@gdayns

* If you are satisfied that the facility is of high quality, continue to go tbera regular
basis so that your mammograms can be compared from year to year.

* If you are going to a facility for the first time, bring a list of the ptadates of
mammaograms, biopsies, or other breast treatments you have had before. ifg/ou ha
had mammograms at another facility, you should try to get those mammograms to
bring with you to the new facility (or have them sent there) so that they can be
compared to the new ones.

» On the day of the exam, don't wear deodorant or antiperspirant. Some of these have
substances that can show up on the x-ray as white spots. If you're not returnéng hom
you may want to take some with you apply it after your exam.

* You may find it easier to wear a skirt or pants, so that you'll only need to regmave
top and bra for the mammogram.

* If you are still having periods, try to not schedule your mammogram for the usek |
before your period. Schedule it when your breasts are not tender or swollen to help
reduce discomfort and get a good picture.

» Always describe any breast symptoms or problems you are having to the teclinologis
who is doing the mammogram. Be prepared to describe any related medarl hist
such as surgeries, hormone use, and any breast cancer that you or a farbgy mem
has had. Also talk to your doctor or nurse about any new findings or problems in your
breasts before having the mammogram.

» Before having any type of imaging test, tell your radiology techndldgisu are
breast-feeding or if you think you might be pregnant.

* If you do not hear from your doctor within 10 days, do not assume that your
mammogram was normal; call your doctor or the facility.



What to expect when you have a
mammogram

* You will have to undress above the waist to have a mammogram. The facility will
provide a wrap for you to wear.

* A technologist will position your breasts for the mammogram and will teleast 2
x-rays of each breast. Most technologists are women. You and the technokogist ar
the only ones in the room during the mammogram.

» The whole procedure takes about 20 minutes. The actual breast compression only
lasts a few seconds.

* You may feel some discomfort or even pain when your breasts are compregsad. |
are in pain, tell the technologist so she can try to make the compression more
comfortable for you.

» All mammogram facilities are now required to send your results to yoirnvao
days. In most cases, you will be contacted within 5 working days if there is amrobl
with the mammogram.

» On average, only 2 to 4 screening mammograms of every 1,000 lead to a diagnosis of
breast cancer. About 10% of women who have a mammogram will need more tests,
but most will only need another mammogram. Don't panic if this happens to you.

Only 8% to 10% of those women will need a biopsy, and most (80%) of those
biopsies will not be cancer.

If you are a woman age 40 or over, you should get a mammogram every year. You can
schedule the next one while you're there at the facility. Or you can askefmirader to
schedule it as the date gets closer. Some women schedule the next yeartsgnaam

and ask to be reminded of the appointment a few weeks ahead of time.

Help with mammogram costs

Medicare, Medicaid, and most private health insurance plans cover mammogtsnorcos
at least part of them. Low-cost mammograms are available in most aaflabeC

American Cancer Society at 1-800-227-2345 for information about facilitiesumayea.

The National Breast and Cervical Cancer Early Detection ProgramQREB@) also

provides breast and cervical cancer early detection testing to wonheuthealth

insurance for free or at very little cost. To learn more about this progreaseptontact

the Centers for Disease Control and Prevention (CDC) at 1-800-CDC INFO (1-800-232-
4636) or visit their Web site at www.cdc.gov/cancer.



Regulation of mammography

In the United States, mammography is highly regulated. Although the quality of
mammography has improved since its introduction in the late 1960s, studies in the mid-
1980s showed that quality varied greatly from place to place. In an attempt tteeduca
those working with mammograms, improve quality, and lower the dose of radiation, the
American Cancer Society approached the American College of Rad{@adg) and
requested that it establish standards and criteria that would help women ansl fitwttor
those facilities that provided high-quality screening services. In 1986, the l&@&ds

the first national Mammography Accreditation Program (MAP). This volurgeogram
raised standards nationwide and led to better mammogram services at tisabatsite

took part in the program.

In 1992, Congress passed a law to apply standards like these to all mammograes facili
The standards are now required, and today the US Food and Drug Administration (FDA)
must certify each mammogram facility (except those of the Depatioh&/eterans

Affairs). In order to be certified, the equipment, personnel, and practice of ilitg fac

must be reviewed by an FDA-approved accreditation body and meet the following
criteria:

* Each mammography unit has to be accredited.

* Certain staff members must meet strict standards including:
» Radiologists (the doctors who interpret the mammograms)

» Radiology technologists (those who actually position women for the mammogram
and take the pictures)

» Medical physicists (professionals who specialize in medical equipment agé im
production)

* Typical x-rays are reviewed for quality and information on radiation dosehvigi
required to be very low.

If the facility meets all of the required standards, the FDA givesiitdication. These
standards are outlined in the Mammography Quality Standards Act (MQSA), which has
been in effect since 1994. It is unlawful to do mammograms in the United Stdtestwit

an FDA certificate.

The FDA has a list of all of its certified mammography facilitigstate and zip code.
This list is available at the FDA's Web site:
www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfMQSA/mqgsa.cfm.

Reporting results

Mammogram clinics are now required to notify women in writing about the results o
their mammograms. The Mammography Quality Standards Act was put in place in
response to reports that some women may not have learned soon enough that they had
suspicious mammogram results. Mammaogram clinics still report mammagsaitts to

the woman's doctor, too, who is responsible for ordering more tests or treatments, if



needed. A newer part of the regulation requires clinics to mail women a sepast-to-
understand report of their mammogram results within 30 days -- sooner if the results
suggest cancer is present -- so that the woman may know the results even if her doctor
has not yet called to tell her.

Radiation exposure from mammography

The modern mammography machine uses low radiation doses to produce breast x-rays
that are high in image quality (usually about 0.1 to 0.2 rads per picture). Older
mammography units delivered higher doses, and led to concerns about radiation risks.
These older machines are no longer used.

Strict guidelines ensure that mammography equipment is safe and uses Hteltmeeof
radiation possible. Many people are concerned about the exposure to x-rays, wa the le
of radiation from a mammogram today does not significantly increase tret basaer

risk for a woman who gets regular mammograms.

To put dose into perspective, if a woman with breast cancer is treated withorgdibg

will likely get a total of around 5,000 radsr@d is a measure of radiation dose). If she

has yearly mammograms starting at age 40 and continues until she is 90i, gbeav

total of 20 to 40 rads. To put it another way, the dose of radiation that she gets during a
screening mammogram is about the same amount of radiation from her natural
surroundings (background radiation) she would average over about 3 months.

What does the doctor look for on a
mammogram?

The doctor reading your films will look for different types of changes:

Calcifications

Calcifications are tiny mineral deposits within the breast tissue. Theyikeogrhall
white spots on a mammogram. Calcifications are usually not associated \agh bre
cancer. Calcifications are described in many ways, but there mairfytygpes of
calcifications.

M acr ocalcifications

Macrocalcifications are coarse (larger) calcium deposits that@stlikely associated

with changes in the breasts caused by aging of the breast arteries, abd,imjuri
inflammation. These deposits are related to non-cancerous conditions and usually do not
require a biopsy. Macrocalcifications are found in about half the women over 50, and in 1
of 10 women under 50.



Microcalcifications

Microcalcifications are tiny specks of calcium in the breast. They may sphalone or
in clusters. Microcalcifications seen on a mammogram are more of a cagsadern,
but still usually do not mean that cancer is present. The shape and layout of
microcalcifications help the radiologist judge how likely it is that caigcpresent. In
most cases, the presence of microcalcifications does not mean a biopsy is Betided.
the microcalcifications have a suspicious look and pattern, the radiologist may
recommend a biopsy.

A mass or cyst

A mass, with or without calcifications, is another important change seen on
mammograms. Masses can be many things, including cysts (non-cancerosleftlid
sacs) and non-cancerous solid tumors (such as fibroadenomas). But they also could be
cancer. If they are not cysts, they usually should be biopsied.

Cysts cannot be diagnosed by just a physical exam, nor can they be diagnosed by just a
mammogram. To be sure that a mass is really a cyst, either breastunittés needed or
the fluid must be removed with a thin, hollow needle (this is cabputation).

If a mass is not a simple cyst (that is, if it is at least partly sdfidip more imaging tests
may be needed. Some masses can be watched with regular mammogramsherkile ot
may need a biopsy. The size, shape, and margins (edges) of the mass may help the
radiologist determine if cancer is present.

Your prior mammograms may help show that a mass has not changed for many year
This would mean that the mass is likely benign (not cancer) and a biopsy is not needed.
Having your prior mammograms available for the radiologist, as distatswe, is very
important.

A mammogram may show something suspicious, but by itself it cannot prove that an
abnormal area is cancer. If a mammogram raises a suspicion of casuerntisst be

taken out and looked at under the microscope to tell if it is cancer. This can be done with
a needle biopsy or an open surgical biopsy (described in the "Imaging-guided breast
biopsy" section).

Mammogram reports

The American College of Radiology (ACR) has developed a standard way of degcribin
mammogram findings. In this system, the results are given a code (ndmiltéreugh

6). This system is called the Breast Imaging Reporting and Data S{BtERADS).

Having a standard way of reporting mammogram results lets doctors ssartaevords
and terms and ensures better follow up of suspicious findings.



Breast Imaging Reporting and Data System

Assessment isincomplete

Category 0: Additional imaging evaluation and/or comparison to prior
mammogramsis needed.

» This means a possible abnormality may not be clearly seen or defined anéstsre t
are needed, such as the use of spot compression (applying compression to a smaller
area), magnified views, special mammogram views, or ultrasound. This alsotsugges
that the mammogram should be compared with older ones to see if there have been
changes in the area over time.

Assessment is complete

Category 1: Negative

* In this case, there is no significant abnormality to report. The breasts look the sam
(they are symmetrical) with no masses, distorted structures, or suspicious
calcifications. In this case, negative means nothing bad was found.

Category 2: Benign (non-cancer ous) finding

* This is also a negative mammogram result, but the reporting doctor chooses to
describe a finding known to be benign, such as benign calcifications, intra-mammar
lymph nodes, or calcified fiboroadenomas. This ensures that others who look at the
mammogram will not misinterpret this benign finding as suspicious. This finding is
recorded in the mammogram report to help compare with future mammograms.

Category 3: Probably benign finding -- Follow-up in a short time frameis suggested

» The findings in this category have a very good chance (greater than 98%) of being
benign (not cancer). The findings are not expected to change over time. But since i
not proven benign, it is helpful to see if an area of concern does change over time.
Follow-up with repeat imaging is usually done in 6 months and regularly thereafte
until the finding is known to be stable (usually at least 2 years). This approach helps
avoid unnecessary biopsies but allows for early diagnosis of a cancer should the
suspicious area change over time.

Category 4. Suspicious abnor mality -- Biopsy should be consider ed

* Findings do not definitely look like cancer but could be cancer. The radiologist is
concerned enough to recommend a biopsy. The findings in this category can have a
wide range of suspicion levels. For this reason, some doctors may divide thmgate
further:

* 4A: finding with a low suspicion of being cancer
* 4B: finding with an intermediate suspicion of being cancer

* 4C: finding of moderate concern of being cancer, but not as high as
Category 5



But not all doctors use these subcategories.
Category 5: Highly suggestive of malignancy -- Appropriate action should be taken

» The findings look like cancer and have a high chance (at least 95%) of being cancer.
Biopsy is very strongly recommended.

Category 6: Known biopsy-proven malignancy -- Appropriate action should be
taken

* This category is only used for findings on a mammogram that have already been
shown to be cancer by a previous biopsy.

Imaging-guided breast biopsy

A suspicious area in the breast may be found by physical exam, mammograsther a
imaging method, or by some combination of these. But no matter of how it was found,
the only way to know for sure if it is cancer is by doifgapsy. This means a sample of
cells or tissue is taken from the area and looked at under the microscope. Foo$sISpi
areas that cannot be felt (and even for some that can), imaging tests may toeldone
sure the right area is biopsied. There are several types of biopsies.

Surgical biopsy

For yearsppen or surgical biopsy was a woman's only biopsy option. Usually this is an
excisional biopsy, where the surgeon makes a cut in the skin of the breast and takes out
all of the abnormal area (lesion). At the same time, the surgeon takes a narr@f zone
the surrounding normal tissue (called thargin). If the mass is too large to be removed
easily, anncisional biopsy may be done instead. In this type, only part of the mass is
removed. Either type of surgical biopsy often will mean you need stitchesraighit

leave a scar at the incision site.

Wirelocalization is a procedure used to guide a surgical breast biopsy of a small mass
that may be hard for the surgeon to find. It can also be useful for areas that look
suspicious on the x-ray (due to calcifications, for example) but do not have a lump that
can be felt. After numbing the area with local anesthetic (a drug to numb ripeaskery

thin hollow needle is put in the breast. X-rays are used to guide the needle to the
suspicious area. A thin wire is then slid through the needle. A small hook at the end of the
wire keeps it in place. The hollow needle is then removed. The surgeon uses the wire as a
guide to find the abnormal area that needs to be removed.

Needle biopsy

Many suspicious breast changes can be diagnosed without surgery by nesdig a
biopsy. There are 2 types of needle biopsies:

* Fine needle aspiration (FNA) biopsy uses a very thin, hollow needle to remove fluid
and tiny bits of tissue.



» Coreneedle biopsy (CNB) uses a slightly larger needle to remove a piece of tissue
about 1/16-inch in diameter and %z inch long.

Usually 2 or more samples are taken with either of these techniques.

If the breast mass is large enough to be felt, the doctor can do a needle biopsirgy gui
the needle right into the lump.

If the mass is too small or too deep within the breast to be felt, biopsies are done using
breast imaging methods to guide the needle into the area. For exaltnpseund can be
used so that the doctor can see the needle on a screen as it moves toward and into the
mass.

Ster eotactic needle biopsy is useful in cases in which calcifications or a mass can be
seen on mammogram but cannot be felt. Based on mammograms taken from 2 angles,
computers help map the exact location of the mass or calcifications and guide the
placement of the needle for CNB or, less often, FNA biopsy.

Ster eotactic core needle biopsy can sample breast changes felt by the doctor, as well as
smaller ones pinpointed by ultrasound or mammogram. Depending on whether the
abnormal area can be felt, about 3 to 5 cores are usually removed.

The needle used in core biopsies is larger than that used in FNA. It removes a small
cylinder of tissue (about 1/16- to 1/8-inch in diameter and %2-inch long) from a breast
abnormality. The biopsy is done with local anesthesia (drugs are used to maleathe a
numb) in an outpatient setting.

Two stereotactic biopsy methods can remove more tissue than a core biopsy.

« The Mammotom@ and the ATEE (Automated Tissue Excision and Collection) are
types ofvacuum-assisted biopsy. In this procedure the skin is numbed and a small cut
(about Y4-inch) is made. A hollow probe is put through the cut into the abnormal area
of breast tissue. The probe can be guided into place using x-rays or ultrasound (or
MRI in the case of the ATEC system). A cylinder of tissue is then suctiormeythr
a hole in the side of the probe, and a rotating knife within the probe cuts the tissue
sample from the rest of the breast. Several samples can be taken from the same
incision. Vacuum-assisted biopsies are done as an outpatient procedure. No stitches
are needed and there is little scarring.

» The ABBI method (Advanced Breast Biopsy Instrument) uses a probe with a rotating
circular knife and thin heated electrical wire to remove a large cylinddyrairmal
tissue. While in some cases it may be able to remove an entire mass, it alsesrem
more normal breast tissue than other core biopsy techniques. A few stitches are
usually needed afterward. ABBI is more likely to leave a small scar.

How does the doctor know which type of biopsy | need?

The accuracy rates for the different types of biopsy techniques seem totbéhmeame,
but the accuracy of each method depends largely on the doctor's experience with that
method. This is especially true with methods that remove smaller amoursisuef (iike



FNA and core needle biopsy) because these require more accurate placeheent of t
needle.

Each type of biopsy has pros and cons. The choice of which to use depends on each
patient's situation and needs. Some of the factors to think about include:

» How suspicious the lesion looks

* How large it is

* Where it is in the breast

* How many lesions are present

» Other medical problems the patient may have

» The patient's personal preferences

Women are encouraged to discuss the pros and cons of different biopsy types with their
doctors, and to have the procedure done by a doctor with experience in the chosen
technique.

Mammograms in special circumstances

Mammograms in younger women

Mammograms are harder to read in younger women, usually because trstg area

dense and this can hide a tumor. Since most breast cancers occur in older women, this is
usually not a problem. Screening mammograms are not recommended for aisbrage-
women under age 40.

In younger women who are at high risk for developing breast cancer (due to a BRCAL or
BRCAZ2 gene mutation, a strong family history, or other factors), yearly bviEistand
mammograms are recommended. For most of these women, screening should begin at
age 30 years and continue for as long as the woman is in good health. But because the
evidence about the best age at which to start screening is limited, thismsbisuld be

based on discussions between patients and their health care providers, taking into account
personal circumstances and preferences.

Mammograms after breast-conserving treatment

What is breast-conserving treatment?

Removing the entire breast (mastectomy) is one way of treating breastscdviost
breast cancers can now be treated just as well with breast-conseratngetre(BCT),
which does not remove the entire brehstnpectomy, one type of BCT, removes a
cancerous lump and a narrow edge of the nearby normal breast tissue.



Partial or segmental mastectomy may also be calépedrantectomy. This BCT

removes less than the whole breast, but more tissue than a lumpectomy. It takes out onl
the part of the breast where the cancer was found, along with a margin of beadtsty

tissue around the tumor.

BCT is almost always followed by radiation treatment.

A woman who has had BCT will need to continue having mammograms of the affected
breast and her opposite breast.

Typical mammogram plan

Most radiologists recommend that women have a mammogram of the treate® breast
months after radiation treatment is finished. Radiation and chemotherapy both cause
changes in the skin and breast tissues. These changes show up on the mammogram,
making it harder to read. The changes usually peak 6 months after the radiation is
completed; the mammogram at this time establishes a new baseline fibe¢texebreast

for that woman. Future mammograms will be compared with this one to follomdeali
and check for recurrence (the cancer coming back). The next exam is therh§ Iaient
when the woman is due for her yearly mammogram of both breasts. Experts differ on t
best follow-up plan from this point on. Some prefer a mammogram of the treated breast
every 6 months for 2 to 3 years; others suggest that yearly mammograms ate enoug
Each woman should talk with her doctor about the plan that is best for her.

Mammograms after mastectomy

W ithout breast reconstruction

Women who have had total, modified radical, or radical mastectomy for breast can
need no further routine screening mammograms of the affected side (pifsdés
breasts are removed).

Total or simple mastectomy removes all of the breast tissue, including the nipple, but does
not remove underarm lymph nodes or chest muscle tissue beneath the breast. Sometimes
this surgery is done for both breasts (a double mastectomy), most often as\y@event
surgery in women at very high risk for breast cancer.

Modified radical mastectomy removes the breast, skin, nipple, areola, and most of the
lymph nodes under the arm on the same side, leaving the chest muscles intact.

Radical mastectomy is surgery for breast cancer in which the breast, chest muscles, and
all of the lymph nodes under the arm are removed. This surgery is rarely usedttisday.
mainly used when the cancer has spread to the chest muscles.

Mammograms are usually continued on the unaffected breast each yeas.vEnys i
important, since women who have had one breast cancer are at higher risk of developing
a new cancer in the other breast.



One type of mastectomy that does require a follow-up mammogramasbtiutaneous
mastectomy. In this operation, the woman keeps her nipple and the tissue just under the
skin. Enough breast tissue is left behind to require yearly screening mamradagram
these women.

Any woman who is not sure what type of mastectomy she has had or whether she needs
mammograms should ask her doctor.

With breast reconstruction

Women who have had a breast removed by total, modified radical, or radical oragtect
and reconstructed (rebuilt) with silicone gel or saline implants do not need routine
mammograms. If the woman has had a subcutaneous mastectomy (discussed above),
yearly mammograms are still needed.

After mastectomy, some women choose to have a breast reconstructed sisefydis

their own bodies, most often the abdomen (lower stomach area). This type of
reconstruction is called a TRAM (transverse rectus abdominis myocutarfiepus)
reconstruction. A patient who has had a complete (not subcutaneous) mastectomy
followed by TRAM flap reconstruction needs no further screening mammograrhe on t
affected side. But if there is an area of the TRAM flap that is of concern onytkiegdh
exam, a diagnostic mammogram may be done. Further imaging with ultrasound or MRI
may also be helpful.

Mammograms after breast enlargement with implants

Women who have implants are a special challenge for mammogram screening. The x
rays used for imaging the breasts cannot go through silicone or saline implints we
enough to show the breast tissue that is over or under it. This means that the part of the
breast tissue covered up by the implant will not be seen on the mammogram.

In order to see as much breast tissue as possible, women with implants have 4 extra
pictures (2 on each breast) as well as the 4 standard pictures taken durgemiamgcr
mammogram. In these extra x-ray pictures, catagaant displacement (ID) views, the
implant is pushed back against the chest wall and the breast is pulled forward over it
This allows better imaging of the front part of each breast. Implant dispdeteriews

do not work as well in women who have had hard scar tissue form around the implants
(contractures). They are easiest to take in women whose implants are placed underneath
(behind) the chest muscle.

Although these women do have more pictures taken at each mammogram, thaeguideli
for how often women with implants should have screening mammograms are thessame
for women without them.

A ruptured (burst) implant can sometimes be diagnosed on a mammogram, but a ruptured
implant will often look normal. Magnetic resonance imaging (MRI), on the other lsand, i
extremely good at finding an implant rupture. MRI is the best way to check pitenim



itself, while mammography is still the best test for evaluating btesaste. See the
section, "Other breast imaging tests" in this document for more information dan MR

Very rarely, mammograms can cause an implant to rupture. It is very anptwttell the
technologist if you have implants.

Improving mammograms

Although a mammogram is an excellent way to find most breast cancers atttiest
and most curable stage, it does not detect all breast cancers. Newer techaiegsray
to make mammograms more accurate.

Digital mammograms

Digital mammogram (also known &gl-field digital mammography or FFDM) is much

like a standard, film-screen mammogram in that x-rays are used to makeara piche

breast. The differences are in the way the picture is recorded, looked at by theahattor
stored. Standard mammogram pictures are recorded on large sheets of photographic fi
Digital mammograms are recorded and stored on a computer. After the examjaohne doc
can look at them on a computer screen and adjust the image size, brightness, or contrast
to see certain areas more clearly. Digital images can also be strdretally from one

site to another to consult with breast specialists at another location. Marysago not

offer the digital option, but it is becoming more widely available with time.

For the most part, regular screen-flm mammograms and digital mammolgaams

similar accuracy. But digital mammograms have been shown to have some unique
advantages. Some studies have found that women who have questionable areas on their
mammogram have to return less often for extra imaging tests becalgbgital
mammograms the original image can be magnified and looked at in manyndivieres

on the computer screen. Several studies have also found that digital mammograms w
more accurate in finding cancers in women younger than 50 and in women with dense
breast tissue. It is important to remember that standard film mammoglsonsork well

for these groups of women, and that women should still get their regular mammbgram i
digital mammography is not available.

Computer-aided detection and diagnosis

Over the past 20 years, computer-aided detection and diagnosis (CAD) has been
developed to help radiologists find suspicious areas on mammograms. This can be done
with standard film mammograms or with digital mammograms.

Computers can help doctors find abnormal areas on a mammogram by actingomsla sec
set of eyes. For standard mammograms, the film is fed into a machine whihts the
image into a digital signal that is then analyzed by the computer. The technatogiso

be applied to an image captured with a digital mammogram. The computer thensdisplay
the picture on a video screen, with markers pointing to areas the radiologist shokld chec
more closely.



CAD can be helpful when used by a skilled doctor, increasing the rate at whash bre
cancer is detected. In effect, it is like getting 2 readings. But CAD issudisditute for
experience and expertise in reading mammograms. It works better for obdssissm
and calcifications, but not for subtle findings. If the doctor reading the mammogram i
not experienced, CAD probably will not improve the accuracy of breast canceratgtect
but it will increase the false-positive rate and the number of women who anedefor
biopsy. Further research of this approach is needed.

Other breast imaging tests

While mammograms are the most useful tests for screening and findisydcaeeer
early, other imaging tests may be helpful in some cases.

MRI (magnetic resonance imaging)

For certain women at high risk for breast cancer, screening MRI is reconuredndg
with a yearly mammogram. MRI is not generally recommended as a sgyeeal by
itself, as it might miss some cancers that a mammogram would detect.

MRI scans use magnets and radio waves instead of x-rays to produce very detaised, C
sectional pictures of the body. The most useful MRI exams for breast imagiag us
contrast material (callegadolinium) that is injected into a vein in the arm before or
during the exam. This helps to clearly show breast tissue details.

Just as mammograms are done with x-ray machines that are specially dl&sigmage

the breasts, breast MRI also requires special equipment. Breast MRI nsgminidece
higher quality images than MRI machines designed for head, chest, or abdominal
scanning. But many hospitals and imaging centers do not have dedicated breast MRI
equipment available.

It is also important that screening MRIs are only done at facilitiesatbatcan do an
MRI-guided breast biopsy. Otherwise, the entire scan will need to be & péateother
facility if a biopsy is needed.

MRIs cost more than mammograms. Most major insurance companies will prpbgbly
for these screening tests if a woman can be shown to be at high risk, but it's hesryet c
if all companies will do so. At this time there are concerns about costs of aredl lim
access to high-quality MRI breast screening services for women at $lkgf breast
cancer.

In getting ready for a breast MR, you can eat and drink as usual. You will need to take
off clothes with metal parts such as zippers, snaps, or buttons, and put on a gown or top.
Jewelry, hairpins, safety pins, and anything else made of metal must be renfoved be

you go into the MRI room. The technologist will ask if you have any metal inbauly,

such as surgical clips, staples, pacemakers, artificial joints, megahénts, tattoos,
permanent eyeliner, and so on. Some metal objects will not cause problems, but others
might. Tell the staff before the scan if you have any allergies, if yoel In@ast implants,

or if you are pregnant or breast-feeding. You may need to have an IV putonfoast



dye to help outline the structures of the breast. For the actual MRI, yoiewat iyour
stomach on a padded platform with spaces for your breasts. You will need to be hery stil
during the test, which takes about 30 to 45 minutes.

Breast ultrasound

Ultrasound, also known @&snography, uses high-frequency sound waves to look inside a
part of the body. A handheld instrument placed on the skin transmits the sound waves
through the breast. Echoes from the sound waves are picked up and translated by a
computer into a black and white picture that is shown on a computer screen. This test is
painless and does not expose you to radiation.

Breast ultrasound is sometimes used to evaluate breast problems that are fawgnd duri
screening or diagnostic mammogram or on physical exam. Breast ultrasowtd i
routinely used for screening. Some studies have suggested that it may be dielpéul t
ultrasound along with a mammogram when screening women with dense braast tiss
(which is hard to evaluate with a mammogram). But at this time, ultrasounds cannot
replace mammograms. More studies are needed to figure out if ultrasound should be
added to routine screening mammograms for some groups of women.

Ultrasound is useful for taking a closer look at some breast masses, and drik/tivay

to tell if a suspicious area is a cyst without putting a needle into it to remprai@ps

fluid. Cysts cannot be diagnosed by physical exam alone. Breast ultrasoundonag al

used to help doctors guide a biopsy needle into some breast lesions (or areas of. concern)

Ultrasound has become a valuable tool to use along with mammograms because it is
widely available, non-invasive, and costs less than other options. But the value of an
ultrasound test depends on the operator's level of skill and experience. Although
ultrasound is less sensitive than MRI (that is, it detects fewer tumors) titehas
advantage of costing less and being more available.

Ductogram (galactogram)

A ductogram is a test that is sometimes helpful in finding the cause of a nipplarges.

In this test, a very thin plastic tube is put into the opening of a duct in the nipple. A small
amount of contrast material is put in. It outlines the shape of the duct on x-ray and shows
whether there is a mass inside the duct.

Ductal lavage and nipple aspiration

Ductal lavage and nipple aspiration are not imaging tests, but they are mentia@ned her
because of the confusion that sometimes surrounds them.

Ductal lavage is an experimental test developed for women who have no symptoms of
breast cancer, but are at very high risk for breast cancer. It is not a @seio for or
diagnose breast cancer, but it may help give a better picture of a waoisianfs
developing it.



Ductal lavage can be done in a doctor's office or an outpatient facility. An dreesthe
cream is used to numb the nipple area. Gentle suction is then used to help draw tiny
amounts of fluid from the milk ducts up to the nipple surface. This helps locate the milk
ducts' natural openings. A tiny tube (called a catheter) is then put intk dunil

opening. Saline (salt water) is slowly put into the catheter to gently haskitt and

collect cells. The ductal fluid is pulled out through the catheter and sent to a lab, where
the cells are looked at under a microscope.

Ductal lavage is not thought to be helpful for women who aren't at high risk for breast
cancer. It is not clear whether it will ever be a useful test. It has notshesvn to detect
cancer early. It is more likely to be useful as a test of cancer risk ratimeas a

screening test for cancer. More studies are needed to better defisefitmess.

Nipple aspiration also looks for abnormal cells from the ducts, but it is much simpler
because nothing is put into the breast. The device for nipple aspiration usesipmall ¢
that are placed on the woman's breasts. The device warms the breastspggmfsses
them, and applies light suction to bring nipple fluid to the surface of the breast. The
nipple fluid is then collected and sent to a lab for testing. As with ductal lavage, the
procedure may be useful as a test of cancer risk, but it is not thought to be helpful as a
screening test for cancer. The test has not been shown to detect cagcer earl

Newer and experimental breast imaging
methods

Research in the field of breast imaging is continuing in order to
» Find more cancers even before they can be felt by the patient or her doctor
* Find even smaller cancers than those now detected by mammograms

* Find better ways to tell the difference between benign (not cancer) breastaenditi
and breast cancers

Tests being developed for these purposes need more study before their useéur riees
determined.

Nuclear medicine studies

For nuclear medicine studies (also called nuclear scans) small amouightbf s
radioactive substances are injected into the body and special camerasl &esese

where they go. Depending on the substance used, different types of abnormalties
found. Unlike most other imaging tests that are based on changes tumors cause in the
body's structure, nuclear medicine scans depend on changes in tissue metabolism



Scintimammogr aphy (molecular breast imaging)

A radioactive tracer known a@schnetium sestamibi has been studied to help detect breast
cancer. This test is marketed under the trade name Mir&lufoathis test, a small
amount of the radioactive tracer is put into an arm vein. The tracer attaches fao'thot s
and is detected by a special camera.

This test cannot show whether an abnormal area is cancer as accuratelytase
mammogram, and it is not used as a screening test. Some radiologists beditagt thi
may be useful in looking at suspicious areas found by mammogram. But theoéxad
scintimammography is still unclear. Current research is aimed at impribvang
technology and evaluating its use in certain situations such as in the densedfreast
younger women. Some early studies have suggested that it may be about &s ascura
more expensive MRI scans in some situations. But more research is needed.

Tomosynthesis (3-D mammography)

This technology is basically an extension of a digital mammogram. For thia tesman
lies face down with her breast hanging through a hole in the table, whilehenmtakes
X-rays as it rotates around the breast. Tomosynthesis allows the breasidiceldeat as
many thin slices, which can be combined into a 3-dimensional picture. It may allow
doctors to detect smaller lesions or ones that might be hidden with standard
mammograms. This technology is still considered experimental and is raviayleble
other than in clinical trials.

Electrical impedance imaging (T-scan)

Electrical impedance imaging scans the breast for electrical dntjydased on the
idea that breast cancer cells conduct electricity in a different waydthaormal cells.

The test passes a very small electrical current through the body and tluts iletethe
skin of the breast with a small probe (much like an ultrasound probe). It does not use
radiation or compress the breasts.

This test is FDA-approved as a diagnostic aid in helping classify tumors found on
mammogram. But it has not had enough clinical testing to be used in breast cancer
screening.

Thermography (thermal imaging)

Thermography is a way to measure and map the heat on the surface of thesimgas
special heat-sensing camera. It is based on the idea that the tempesesureareas
with increased blood flow and metabolism, which could be a sign of a tumor.

Thermography has been around for many years, and some scientists @ayegtild

improve the technology to use it in breast imaging. But no study has ever shown that it is
an effective screening tool for finding breast cancer early. It should not hasise

substitute for mammograms.



Newer versions of this test are better able to find very small tempeditiarences.
They may prove to be more accurate than older versions, and are now being studied to
find out if they might be useful in finding cancer.

Other experimental imaging tests
Some newer techniques are now being studied for breast imaging.

Optical imaging

This test either passes light through the breast or reflects light off it and dasuimes the
light that returns. The technique does not use radiation and does not require breast
compression. Optical imaging might be useful at some point for detectingstomitie
blood vessels that supply them.

One example of optical imaging is computed tomography laser mammographyYCTL
This test passes a harmless laser light through the breast tissue atsdalgieareas of

blood vessels that could be a sign of breast tumors. CTLM is being studied for use along
with mammogram to reduce the number of false-positive tests. It has hateyet

approved by the FDA.

Other experimental techniques now being studied include optoacoustic tomography
(sending laser light pulses through the breast and detecting the sound wavasiskgy c
and microwave imaging. These techniques are still in the earliess sthigesearch.

Additional resources

More information from your American Cancer Society

The following related information may also be helpful to you. These materegide
ordered from our toll-free number, 1-800-227-2345.

After Diagnosis: A Guide for Patients and Families (also available iniSpa
Breast Cancer (also available in Spanish)

Breast Cancer Dictionary (also available in Spanish)

Breast Cancer Early Detection (also available in Spanish)

Breast Cancer in Men

Inflammatory Breast Cancer

Breast Reconstruction After Mastectomy (also available in Spanish)

For Women Facing a Breast Biopsy (also available in Spanish)

Non-Cancerous Breast Conditions (also available in Spanish)



Talking with Your Doctor (also available in Spanish)

National organizations and Web sites*

Along with the American Cancer Society, other sources of information and support
include:

National Cancer Institute
Toll-free number: 1-800-422-6237 (1-800-4-CANCER)
Web site: www.cancer.gov

Offers current information about breast cancer screening, diagnosis, anteiveas well
as information on other types of cancer

Susan G. Komen for the Cure
Toll-free number: 1-877-465-6636
Web site: www.komen.org

Offers information on breast health and breast cancer; tools, including videos and
quizzes. Some written materials in Spanish, Arabic, Chinese, ViethamesgrRasd
Korean

Y-Me National Breast Cancer Organization (formerly Breast Cancer Network of
Strength)

Toll-free number: 1-800-221-2141,

Toll-free number for Spanish: 1-800-986-9505

Web site: www.networkofstrength.org

Patients and survivors may be matched with someone who has had the same diagnosis
and is the same age. Partners of breast cancer patients may also get supptinefitom

Centersfor Disease Control and Prevention (CDC)

National Breast and Cervical Cancer Early Detection Program (NBCCEDP)
Toll-free number: 1-800-232-4636 (1-800-CDC-INFO)

Web site: www.cdc.gov/cancer/bbccedp

To find out more about the NBCCEDP, which provides breast and cervical cancer early
detection testing for women without health insurance for free or at vée\clst

*Inclusion on thislist does not imply endorsement by the American Cancer Society.

No matter who you are, we can help. Contact us anytime, day or night, for calateal-r
information and support. Call us BB00-227-2345 or visit www.cancer.org.
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